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Abstract of JP1 02701 71 

PROBLEM TO BE SOLVED: To provide a low 
driving voltage and highly efficient high 
luminance light ennisslon organic EL element by 
providing a light emission layer made of an 
organic compound between opposing positive 
and negative electrodes and further providing an 
organic compound layer doped with donor dopant 
metal in the boundary of the negative electrode. 
SOLUTION: A positive transparent electrode 2 
and a negative electrode 6 which are made of 
ITO or the like are arranged opposite to each 
other on a transparent substrate 1 made of glass 
or the like, a hole transport layer 3 and a light 
emission layer 4 made of an organic compound 
are provided therebetween, the metallic doping 
layer 5 doped with metal functioning as a donor 
dopant is formed In a boundary with the negative 
electrode 6, and thereby a highly efficient organic 
EL element is provided. For the donor dopant, 
alkaline metal of LI or the like having a work 
function of 4.2 eV or lower, alkaline earth metal of 
MG or the like or transition metal such as rare 
earth metal is preferably used, its concentration 
is preferably set to 0.1 to 99 wt.%, and a metal 
doping layer thickness is preferably set to 10 to 
3000 &angst . Thus, the energy ban^ier of 
electron injection from the negative electrode is 
reduced and low voltage driving is performed. 













mm 















Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EP0D0C&IDX=JP1 02701 71 &F=0 



2006/04/19 



#r?l¥l0-270171 

(43)iiMB ¥«S10^(1998)10^ 9 8 

(51) Int. CI.* ^giJE^ FI 

H05B 33/22 H05B 33/22 



(21) ttJS#^ 4tS¥9-75833 

(22) aJSa ¥fifc9^(I997) 3^27B 

(31) ffi5fe«ii!iS# 1#S¥9- 12815 

(32) @5feB ^9 (1997) 1 fl27B 

(33) ilife«l±aa B* (J P) 



»««©§C5 OL (^7H) 



(71)yjSA 597011728 

i^Sm^tl5«til5j£|||Br,^m:Jt 9-4-3 
(n)tiimA 593191350 

msimitM^fiiii:^simM.^t 9-4-3 
m)^mm *± mm 

(74)f^jSA #S± Hit 



(54) mmo^m mm^^ui? huju5.:^yt>hm^ 



(57) [g^] 





















mmmm (ito) 









( 2 ) 



10-270171 



1 



2 



tt«l!ll»*U.2eV WTOTJl/^U^ 10 

[ilil*«3] lf«3|ilSfe«2g2«©3g?C*V»T, 
^)RK-tf>'i^g1'C0K:>— F-zOhSS**. 0. 1 

C^*^4] «*^l~3<Oti-rnAU«tEit©3g^ 
»C*l>T. ^lgK-fc:>J^SOJ?$*^ I0A~3000AT 

$.^#1«xi/i7 hn;i/5t->-ir>K3S?. 20 

[»*«5] «*JSi~40Dv^-rn*ufliB«©^^ 

[0 0 0 1] 
[0 0 0 2] 

MT^^jOiLxagSnTI/i-S). Tang?>«3g?(DiS55!l 
jE?Li«^*^"?-n-eniSS, ISffiJ;«3A7>XJ:< 
i:t-?)::iT% lOV t^TCDEpSPmETlOOOcd/m' i^SC 
li\Z^V]htz (Appl. Phys. Lell., 51, 913 (1987). 

mt?f-Ti-^n^^m.\t'^m\z%ihx. #)s«ffi*>?.«^ 

5'aA-r-5K5llFu^^i:;^j:5x;^;P=i^-|»gSiiT^-a-^ 

[0 0 0 3] {hWL^mm:.^^<nif)v-zf msimts. 

iSfll^m«28a-PB-4. p. 1040) 



g#^#iri»iS^. ig^^^«29p-ZC-15 . p. 1127) 

Ai (7;u5x'j'A) t^^ikt-s^trio^^fb^f-t!-^ 

?g#^tt#«8{fc:^«»a±frii*^5!Ii-ei0A8S(cffij&T 

mns.(D^mz^i^i;h^z.t^m^hx\>^^ oeeet 

rans. Electron Devices. , 40, 1342 (1993)) . 
[0 0 0 4] »igT«UNIAX aoPel e.*^ Jt^ 

-S^tCEg^bbT^iS (Science, 269. 1086 (1995) ) . 

z.n\m&^Mz^-z>x-!f- 'J •^-%%m^\z^Wi\^td.\ 

$rin situ T K- tf>i/TSfc<^T$S, ^ 

L i ic J; o TStc ^ nfc 7 V * ;P 7 X :t >ttliTi¥aE 
•rsfc*. SES*^^©«^aAl^gfiLi H-h!>yL^£ 
l'i«^J;OSJe)Tffi<;^S (Science, 269, 1086 (199 
5) ) . 

[0 0 0 5] L*^U;^C*ie.. Mg^Liro^^S^lCfet^T 

itnm^mmnizio^^xmm^Siif^. *fiHj#^©- 

SMItH-eH. Lil©iPi?».^^20AeA±T«^ffi<hLT^ 
IgL-^l'^ (IEEE Trans. Electron Devices. , 40, 1342 
(1993)) . Sfc, Pel ew%7t^4'(CiK^^JrabT«l^ 
(IT^gi^-t3-i.ln situ H-t!>^&Ttt> /5?iltfc'f 

[0 0 0 6] 
[0 0 0 7] 

i-*-tf>y-r2.i. it^7i^^.#«ft&t[i'\com^aA 
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W«fl:^«S*^RH-kr>i'BttTWr'5C:<»:$1# SICffifflT-#. ^^^^g^iLTLi. Na. K . Be. Mg. Ca. 

@tLTt^-5. K:^-H->'0^^^. iO^^^MICtt. Sr. Ba. Y , La, Mg. Sm. Gd, Yb. fiiii)mif<btli>. 

ttmmmu.ley wtcdjjp^'j^js. 7ji'ti>j±m^ [o o i n ^JBK-t:>i^®4'©H-yoKfisi±# 

JR. l8±S*JSS:*tya»^iB©n-fn*»-tje(±*^e. »rlS5£$tiZtt»At. 0. i~9 9fi«9gr»-5c:t*tff 

mfis.-r^ztf)^X't^, it. ^jgH-tr>yg©H- o. ia*%*«T-(s. K-zoMcioiSTc 

[0 0 0 8] 10 gjgfC«T1-«0-C. K-fc:>y©ja«fcT*i-5. * 

TliS. dtl^OSsg (1) ©•5^, :tf7XSS [0 0 12) ±IB^jBH-tf>i^l5©figl^fttt. l^*^ 

f)^^^mxmmvrz^m (i) x-^^. ^mm'^oM. Msimum^iza. 7.\f.yn-f'< y^^^v"^ v:fzi 

{i^mn.mmm^tLx\t, z.(r>m. m^/%%m/'^m 20 -y--<yifmuE(Dmm^^(DmMm-i'^mx^^. z. 

v-\iym/^m. mm/iEKmm.m/%^m/itm oJt^, )'-\f.y^tn^^mit'^^tY-nyh^^ 

H-fcr>i^i/iis, mm/iEKmmm/^^m/m'!' m^f3.t^')-7-'p\z^mi^xm^xhS:\^K 
mmm/±m\'-k:yifm/^m. mm/mji&Am/' [00 1 3) ^jti. i^^mb. ^m\^-\::y^at 

iEa^]@IS/^)tg/^JSK-t:>i?'l/iEg. ^ffi/ *^ p-x;i/7x:i;i/^i77T-Jl'-7x-;i/;ii*c!)#^<k^ 

*-^ELig^«. ^SK-e>i7'i5$'l^ffi«ffi6<i:co 7>h7-b>. i-y^-ty. y x.i-y huytiHom^ 

61'^ 30 'J>. Ay7x:^>^D•J>. 7x-^->h'J>'>. 7i7 

[0 0 0 9] 'Jv>. =*^y'j>. ^/^D->)y. y jii-i^ytiEom 

(Phys. Rev. Lelt.. 14. 229 (1965)) . U y >. 7^'D'^"jy>. :h7^D'<U/>. v7xn 

I^SmSA^^«)«^ffiAJclSt-5x*;u=^:-l^gS:i£T / + /'J>. -fSV. ->'7xi:;i'X^U>. t*x;P7> 

l:Kf— H-/t>hiLT^Ii-r5^S^K-tf>i?'L 40 >, #U/^>. ^n->7->. ^:>-i"J K>. JU^U 

ICK-/OHCJ:0jl7C^Fn:tdtli CTJittJ^S^SiS [0 0 14] St. <#P8BS63-295695 ^iiffi. Ifga^S- 

«^*lttA$nfcttffi) <D5J-^*ti¥eET*0-C, 22557 «praiP8-81472 !t*Mqi5-947o^ 

«^aAx:^;l.^-^gAt/h$<. SejfeW^msg^t iiffi. 1tB8¥5-17764 ^ii®lzPIS^^nTli-5.^)S+ U 

LTfflt^btlTO^^^^fjJllOJcpTi^lSi&iseffl h'JT. (8-+/'J/7K) 7;i'5:^'7A. b'X 

(B-:*'/ U/^h) -^ff^'y^U. MT. l^y^J (f) - 

[0 0 10] doii^. H±-H-/^>KttW<l{t^i^ 8- ffiJB. t'x (2-/^;p-8- +yu/ 

5:a7C-r^^<kcOT-S-5Li^«7;P;*7'J^)S. Mg«|W7 vV) TJlS.-'yA. KUX (8-+/Uy^N) 

ii't)U±m^m. u±m^m^^tsm^^mx'&t\i,m so -^a, hux (5-^c^;i/-8- ^/u/^h) 7-'i'5:i'7 
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#:S-Efi:^tUT'>fj:<i:*)-0*-r«)&S^(**Wji 2.5-t:*X {\-X.^)V7.^^) )V) \f.yi>y. 2,5-^7- [2- 

(i-:»-7^;P) b*r:;i/] e7>'>, 2.5-h'X (4-^ h+ 

CO 0 1 5] #BB¥5-202011^ii#. If MJF7-179394^ v;:^?iJJP) tf^vX 2,5-t'X [2- (4-tf 7xr:;|.) 

ii^. !|#P^¥7-278124^1iffi. #^¥7-228579^ii^(' t*-;P] e7>?>. 2,5-fX [2- (l-tU-jl/) \i- 

?a^^tlTliS:i-+-y-v7y-;US. #^¥7-157473^ JU] v>;^£<i:A^*^tf 

iiSJzM^^nTVi^ h'J7v>l^. 1fM¥6-203963^ [0 0 19] -eoffi, gJ:!mi|#WFm388768^TOS^1*g| 

ii«»CMS*nTH«X^;P'>?>R»«c*iZ^s;X5^'J lO ¥3-231970#i^at:M*SnT<r>Svpt5''J'r-f 

;l/7U-l/>i5|jIft:. #S§¥6-132080^iiffi^#Bg¥6- ^S^JtJi. ^« H- e>i^SCD**)|^i U 

88072 ^iiffitCPJ^$nTl^-5X^'j;Pg|®ft:. #P^3p Tffl t^-S d t feT-#5„ •?-<^f^«^Ji: LTtt. l,4-7x 

6-1008S7-^iiffi^#M¥6-207170^iia(rBg*$nTI/i :^U>x/?'JX'0. 4.4'- 7x:r^>v^5"iJ7^^' 

[0 0 16] $5>H. '^>"y:t++l-\/-;HS. '^>l/^ p-r^7x-U->v'/5^iJx-<>. 9. 10-7>h5-fc> 

77-JP*. '<>'/-1'5:J'>y-;U?fefj:f01:3feiiaS!lfc ->*-f JI/v/5"U >. 4.4'- (2.2- v-t- y?;P7x 

i^BasS59-194393 #4^ffitcM^Stl h'7x:z;k 4,4' -(2, 2-v7xr:;Hfr: 

X (5,7-v-t- '^>^;i/-2-^>\/:t*-9-'/U;P) -1,3, 20 6-49079 #^¥6-293778#iiS(CM^$nTt'> 

4- 5"7>/-;k 4.4'- fx (5,7-t-'<>^;i.-2- -5 >^«ft:. i#ga¥6-279322^i.^^, #M¥6- 

'/^^-tJ-l/UJW X^JI/^>. 4.4'- ex [5.7-:^- 279323#iiffiCW^SnTt»-S#-SSgX?U;Hb^<^. 

(2-p(?-;i'-2- -2- ^>^J^^^V'}M 7.^ !!#li¥6-107648^^S^!^M¥6-92947 ^i>ffi(cB8^$ 

2.5-fX (5.7->'-t- ^>5^JP-2- -X>'y:t+ nT!,i5:t+-9-v7\/-;i'SlS#:. #^¥6-206865^i> 

tJ-VU;i') 5'^7x>, 2,5-t'X [5- (a, a- ffiJlg8^^?nTl^^7 > h >{fc;^tl. #^¥6-1451 

;I/'<>>';P) -2-^>Vt'¥D-'/0)l'] 5^;^-7x>. 2.5 46^4i«tCli^$nT^>-5:t+i>^-r If^^ 

-ex [5.7-i?- (2-;<^;i/-2- -2- '>^>'y:t 4-96990 ^^«tCM*$nTlriSx h77xz:;P:r:?i? 

4=^-9->/U;P] -3,4- v7x-;i.5^7r7x>. 2,5-fX XWb^t). ?f Fj§¥3-296595^i:jiSHBg^$nTli-5# 

(5-^5^;i/-2- •^>'y;r^+h>/U;P) •3^:t7x>. 4.4' ^Z^fg^t^ft, ^e.tC«. itfPa¥2-191694^i^S(3F^ 

- tfX {2-^>'/7f^^V*JM tf7x:i;k 5-;>C5^;i. 30 ^$tlTl»-5i7-7U>g|^{*:. #M¥2-196885^i^«{c: 

-2- {2- [4- (5-;<^;P-2- '^>\/;i-4^-!t'yU;i') 7x MS$tlTl>5'^'J U>SI«#:. If M¥2-255789^tP 

-)\^] }i-M ^y^Jit^'&^J-)\'. 2- [2- (4-i7nD ^$nTVi-5'^7^^>^^{*:. #ffi¥2-289676^SO; 

7x:i;P) t•r:;^]:^7^ i\A-S)i:^^'J-Ms.Ecr) #M¥2-88689 ^i>S(Cg§^$nTt,>-5,7:5'D'^"J / > 

'^>y:t+1)-7-;i'^. 2,2'-(p-7x:zU'>v?tf-U- i^M¥2-250292^ii$BtCM*StlTVi-5X5^'J 

»-b*X'<>y5^7y-JPfj:f®'^>'/5^7'/-;i/». ;P7 5>K»«J/if*t*tf^tl-5. S£*^rm 

2- {2- [4- (2-^>>/-1'5yyU;U) 7x:i;i.] M- i^i^cDf^S{Cfieffl$tlTV»-5»»IOfc©$jil:fflI,»-5 ;i 
2- [2- (4-;^;;i/7j^4^->7x:r 

;w t'^;u] ^y^j-i ^^^j-Mim^y^j^^^^j [0020] E?LaAH, xEa^jii. mjiiittn^t 

-)v%is.iici'^%^mwmihr\.^. mt\.x'm-^n^7^)-)\^7^yKc^imi:.\.x\t. 

[0 0 17] -yx^') ji^y-ifymt-^^tLxit. m 40 mzmmtu^,^*^. <^mm-256i9 n{t!tm. ^mw-e- 

;tti*®:;m4f«^^0373582 ^a^atflC^SS^nxt^S few 2 0 3 9 6 3^ii«, iffF»§¥6 - 2 1 5 8 7 4^i^S, 

^fflt^SCiyi^TtS. ^©f^«t>iJiUT«, 1,4-fX Wm¥l-H5im'jkm. #^¥7-22401 2^i>«, WmW- 

(2-^^;PX^'j;P) '^>-br>, 1,4-ex (3-/^;i/X 7-157473^i.^«. #B8JP8-48656 ^ii|g. 4fMJP7-1262 

?U;i/) ^>-tr>. 1.4-t*X (4-;<5^;i/X^'j;i/) ^y 26#iia. ♦fffl¥7-188130#4i«. 1fP8iF8-40995 •^i)^ 

ify, vX^'j;i/'<>-tf>. 1.4-t*X (2-X^;PX-5^U $g. #^5^8-40996 ^'lim. !^gg¥8-40997 ^ii$g. # 

;U) ^>-t?>. 1,4-t'X (3-X5^jPX9'U;i/) '^>if M¥7-126225^ii^. If Ba¥7-10l911^ii^6. lfF^¥7- 

>. 1.4-t'X (2-;<^;i/X5^»J-/P) -2- >C^;U^>-t: 97355 ^ii^»wM5^SnTt/»57 U -;I/7S Xk^i^lg 

>, 1.4-tfX (2-/5^;i/X5^U;P) -2- X^;U'<>-tf> *«ffib<. m?Hi. N.N.N'.N'-xh7 7x-;i'-4.4'- 

^t<i:*<^tf >'7 5y7xx;l/. N.N'- v7xx;i.-N.N'-v' (3-?(f^ 

[0 0 18] #P¥2-252793^i^ffi»CMS^$tlT 50 ;|/7xx;P) -4, 4' -v'7 S / f7x 2,2-h:x (4- 
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>>-p- hUJl^/^y >'x-j|/) ya/^>. N.N.N'.N'-x 

-p- hU;i/7^/ >'x-;i^) 7xnJU;^:$^>. N,N'- v 
7x-;i/-N,N*-x (4-^ h + v'7x:i>/l/) -4.4'-v7^ 
y t: 7 X -;k N. N, N\ N' -r h ^ 7 xr:;U-4. 4' - v7 ^ 

y v7x-;px-x;k 4,4*- tfx (s^7x-;i/7^ 
y) ^^-KU7x-;l/, 4-N.N-y7x-;i/7^y- 

(2-v7xzijpe-;i/) ^>t:>, 3-;< h+'>-4•-N,N- 
i^7x-;^7^yx?;^'<>i^>. N-7x-;i/*;i/A\/ 
-;k 1. (4- v-p- hU7^/7xz:;i/) - v 
i7D^+1t>. l.I-t'X (4->?-p-KU7^y7x- 

-4- 7x-JUvi7D^+-t}->, hfX (4-v^5^;|/7 
sy-2- J?C^;i.7x-Jl/) - 7x-;|//5^>. N,N,N-h 
U (p-hUJW 7^>, 4- (v-p- hU;i/7^y) -4*- 

[4 (v-p- Ku;i/7^y) ;^^UJi/] x^;i/-\>. n, 

N,N\N'-xh^-p- h U;P-4,4'-v7^y- e7x- 
)V. N, N, N'. N'-xh 7 7x::i;M, 4* -v7Sy- t*7x 

zi;PN-7x-;u^j;i/A^y-;k 4,4'- tfx [n- (i-:^7 

-N- 7x-;i/- 7^y] f7x->iP, 4.4^'-b*X 

[N- (i-i-y^M -N- 7x-;u- 7^y] p-^-7x 
4.4'- tfx [N- (2-i-7^)l) -N- 7x-;p- 7 
sy] tf7xn;u, 4,4*- fx [N- (3-7-t::^7'r- 

-N- 7x-ji/- 7^y] t'7x-;i'. i,5-h*x [n- 
(i-:f7^;u) -N- 7x-;l^- 7^y] -ry^^uy. 4, 

4*- h:X [N- (9-7>hU;l^) -N- 7xz:;P- 7^y] 
e7xz:;k 4,4"-hfX [N- (l-7>hU;P) -N- 7x 

r:;i/- 7^/] p-^^-7x:::;i'. 4,4'- h'X [N- (2-7 
x:f>h U^l') -N- 7x-;i.- 7^y] t:7x-;P. 4, 
4'- fx [N- (8-7;P:f ^>x-;i.) -N- 7xr:;i/- 7 

^y] tf7x-;k 4. 4' -fx [N- (2-fcr -n- 
7x-;p- 7^y] f 7x-;k 4,4'- fx [n- (2-^ 

Ul^-;P) -N- 7xr:;i.- 75 y] f7xr:;k 4,4'- 
fX [N- (l-3□;^^-;^) -N- 7x::i;i/- 75 y] f7 

xx;k 2.6-fx (v-p- hu;P75y) i-y^[^>. 

2.6-fX [v- (l-'^-7?;i/) 75y] ■J-75^U>, 2. 
6-fX [N- (l-:h7?;U) -N- (l-^y^M 75 y] 
i-7j7U>. 4.4"-fX [N,N-v 75 
y] ^^-7xz:;k 4.4'- fx {N-7xii;P-N- [4- 

(i-ty^jv) 7x-;i/] 75 y} f 7x-;k 4.4'- 

fX [N-7xr:;i/-N- (2-f Un;!.) - 75 y] f7x 

-JU. 2.6-fX [N.N-v (2-:h75";l^) 75 y] y JU^ 

4,4"- fx (N.N-v-p- hU;U75y) iS^-7 

xnjl/, fx (N-1-:^75';P) {N-2-^7^;U) 75 > 

T > 5 a O ^ O ^ ig fi: ffi I' ^ -5 C i T ^ >5 
[0 0 2 1] *«E>H. iE?LaA@, IE?L»iMl. JEKm 

/t ^ 7 X - U > f - L/ >^-e(7)g|^f^ fj: <h'CO l.i:bij>^ TT 
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[0 0 2 2] iTo nm±\zmmt^jEK&xmtvx 

3^o->7->S*i:t;M^JIl7i^Df>7r:>g, ti-if. 
$b(Z. 15(^(7)7 U-;P7 5 VglcgfkSltb 

10 [0 0 2 3] ^n.^r^mzmmx^^ 

[0 0 2 4] mmm] &sT\zmmi^m^fT:^^m^ 
mmr^f>^. :*^^m\iz:ti\z^Dm^^n^t<DX'\tu 

asvpc-400 M^mm^^^mL. xf>=i-5^Y>^ 
jctt5*itaKiH-D3 xf >3-^-:&<sgfflufco mm 

©a!l:e«XO->aigDekTak3ST fit$fSgMth* ffli^^ 

fc. ^^Ot$ttl?ffi{-ti, ^tKPBX 40-2. 5itfi5«Jg. 5g 
20 fflVOAC-7510 t;1.5^;<-^^-. h 7^3 >BM-8»Slf-^ffi 
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